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(57) ABSTRACT

The present invention relate to a method, an apparatus, and a
terminal for wireless network connection. The method
includes: acquiring lowest transmit power of a communica-
tion terminal that establishes connection with a wireless net-
work access point, where the lowest transmit power is mini-
mum transmit power that can ensure connection and
communication between the communication terminal and the
wireless network access point; and adjusting and determining
transmit power of the communication terminal according to
the lowest transmit power. With the implementation of the
embodiments of the present invention, the communication
terminal automatically reduces transmit power without
affecting normal network connection, so that manual setting
by users is avoided, electrical energy is saved, radiation is
reduced, and convenient network access by users is ensured.
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METHOD, APPARATUS, AND TERMINAL
FOR WIRELESS NETWORK CONNECTION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of International Appli-
cation No. PCT/CN2011/078892, filed on Aug. 25, 2011,
which claims priority to Chinese Patent Application No.
201010263087.3, filed on Aug. 25, 2010, both of which are
hereby incorporated by reference in their entireties.

FIELD OF THE INVENTION

The present invention relates to the field of communication
technologies, and in particular to a method, an apparatus, and
a terminal for wireless network connection.

BACKGROUND OF THE INVENTION

As scientific technologies grow, wireless network tech-
nologies embrace unprecedented boost. In actual applica-
tions, however, conventional wireless network technologies
encounter certain problems. The representative WiFi (Wire-
less Fidelity) technology among wireless network technolo-
gies is taken as an example in the following to describe the
problem solved by the present invention.

At present, WiFi technology is widely used in various
communication terminals including smart phones. WiFi tech-
nology includes IEEE802.11b/g/n wireless network specifi-
cations, and is a short-range wireless network technology that
can interconnect communication terminals, such as a per-
sonal computer and a portable device (for example, PDA and
mobile phone). Generally, the rated transmit power of most
existing WiFi communication terminals using WiFi modules
(WiFi STAs for short) is initially set to 100 mW (that is, 20
dBm) to cover WiFi network access points (WiFi APs for
short) within a range of 100 M. This rated power generally
cannot be changed after initial setting. Only a minority of
WiFi communication terminals provide users with the func-
tion of manually setting the rated power.

The inventor finds at least the following problems in the
prior art:

First, as shown in FIG. 1, in the prior art, because the rated
transmit power of the WiFi STA is generally initially set to
100 mW, and the rated power generally cannot be changed
after initial setting, the 100 mW transmit power is used
regardless of the distance between the WiFi STA and a WiFi
AP, resulting in huge power consumption and huge radiation
to human body.

Second, in the prior art, although a minority of WiFi com-
munication terminals provide users with the function of
manually setting the rated power, operations of the function
are complicated and certain professional knowledge is
required in actual applications, and manual setting is a waste
of time and great effort for users.

SUMMARY OF THE INVENTION

Embodiments of the present invention provide a method,
an apparatus, and a terminal for wireless network connection,
so that a communication terminal can automatically reduce
transmit power, the trouble of manual setting by users is
avoided, electrical energy is saved, radiation is reduced, and
convenient and secure network access for users is ensured.

An embodiment provides a method for wireless network
connection, including:
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acquiring lowest transmit power of a communication ter-
minal that establishes connection with a wireless network
access point, where the lowest transmit power is minimum
transmit power that can ensure connection and communica-
tion between the communication terminal and the wireless
network access point; and

adjusting and determining transmit power of the commu-
nication terminal according to the lowest transmit power.

An embodiment provides an apparatus for wireless net-
work connection, including:

a lowest transmit power acquiring unit, configured to
acquire lowest transmit power of a communication terminal
that establishes connection with a wireless network access
point, where the lowest transmit power is minimum transmit
power that can ensure connection and communication
between the communication terminal and the wireless net-
work access point; and

a transmit power adjusting unit, configured to adjust and
determine transmit power of the communication terminal
according to the lowest transmit power.

An embodiment provides a communication terminal,
including the apparatus for wireless network connection.

It can be seen from the technical solutions provided by the
present invention that, with the technical solutions provided
in embodiments of the present invention, transmit power of a
communication terminal can be automatically adjusted, so
that the communication terminal can perform normal wire-
less access with the lowest transmit power, electrical energy
consumed by the communication terminal is saved, the radia-
tion generated by the communication terminal is reduced, and
meanwhile the problem in the prior art that manual setting of
the transmit power of the communication terminal by users is
a waste of time and great effort but provides poor accuracy is
effectively solved.

BRIEF DESCRIPTION OF THE DRAWINGS

To clearly illustrate technical solutions in the embodiments
of'the present invention or in the prior art, the accompanying
drawings required for describing embodiments or the prior art
are described briefly in the following. Obviously, the accom-
panying drawings described in the following are merely about
some embodiments of the present invention. Those skilled in
the art can obtain other drawings based on these drawings
without innovative work.

FIG. 1 is a first processing flowchart of'a method for wire-
less network connection provided in an embodiment of the
present invention;

FIG. 2 is a schematic diagram of a data transmission ser-
vice type standard provided in an embodiment of the present
invention;

FIG. 3A and FIG. 3B are a second processing flowchart of
a method for wireless network connection provided in an
embodiment of the present invention;

FIG. 4 is a first structural schematic diagram of an appara-
tus for wireless network connection provided in an embodi-
ment of the present invention;

FIG. 5 is a second structural schematic diagram of an
apparatus for wireless network connection provided in an
embodiment of the present invention; and

FIG. 6 is a third structural schematic diagram of an appa-
ratus for wireless network connection provided in an embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

The technical solutions in the embodiments of the present
invention are clearly and completely described below with
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reference to the accompanying drawings in the embodiments
of the present invention. Evidently, the embodiments
described below are only some, rather than all embodiments
of'the present invention. Those skilled in the art can derive All
other embodiments derived by those skilled in the art based
on the embodiments of the present invention without making
any creative effort should fall within the protection scope of
the present invention.

The embodiments of the present invention are further
described with reference to the accompanying drawings.

In this embodiment, the case in which a communication
terminal is a mobile phone and a wireless network is a WiFi
technology wireless network is taken as an example for
description. It should be noted that the communication termi-
nal described in the embodiment of the present invention is
not confined to a mobile phone. Meanwhile, the wireless
network described in the embodiment of the present invention
is not confined to a WiFi technology wireless network. This
embodiment does not constitute restriction on the present
invention.

As shown in FIG. 1 and FIG. 2, the specific implementation
process of the method for wireless network connection pro-
vided in this embodiment can include the following steps:

Step 11: Acquire lowest transmit power of a communica-
tion terminal that establishes connection with a wireless net-
work access point, where the corresponding lowest transmit
power is minimum transmit power that can ensure connection
and communication between the communication terminal
and the wireless network access point.

For example, the acquiring the lowest transmit power of the
communication terminal that establishes the connection with
the wireless network access point can include:

(1) After establishing the connection with the wireless
network access point, acquiring actual received signal
strength, a wireless network service type, and a modulation
manner of the communication terminal, determining a thresh-
old value of received signal strength of the communication
terminal according to the wireless network service type and
modulation manner, and determining the lowest transmit
power of the communication terminal according to the cur-
rent transmit power of the communication terminal, the actual
received signal strength of the communication terminal, and
the threshold value of the received signal strength of the
communication terminal.

Specifically, the following takes a WiFi technology wire-
less network as an example to describe the principle of deter-
mining the lowest transmit power of the communication ter-
minal according to the current transmit power of the
communication terminal, the actual received signal strength
of the communication terminal, and the threshold value of the
received signal strength of the communication terminal:

For clear and intuitive description, in the following
description,

transmit power of a WiFi network access point (that is,
WiFi AP) is expressed as P_AP;

received signal strength of a WiFi network access point
(that is, WiFi AP) is expressed as RSSI_AP;

transmit power of a WiFi communication terminal (that is,
WiFi STA) is expressed as P_STA;

received signal strength of a WiFi communication terminal
(that is, WiFi STA) is expressed as RSSI_STA.

The receiving and transmitting channels of air interfaces
between the WiFi AP and the WiFi STA are reciprocal. There-
fore, air interface path transmission loss in a transmission
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process is the same. If PATH_LLOSS is used to express an air
interface path transmission loss value, then:

P_STA=RSSI_AP+PATH_LOSS;

P_AP=RSSI_STA+PATH_LOSS;

It can be drawn that, P_AP-P_STA=RSSI_STA-RS-
SI_AP;

In addition, because generally the difference between
P_AP and P_STA is a constant (for example, it can be a
constant smaller than 3 dB), if C is used to express this
constant, then P_AP-P_STA=RSSI_STA-RSSI_AP=C;

By combining the preceding equation, the following can be
drawn: P_STA=RSSI_STA-C+PATH_LOSS;

After further sorting, it can be drawn that: P_STA-
RSSI_STA=PATH_ILLOSS-C; if C1 is used to express the
constant PATH_LOSS-C, then P_STA-RSSI_STA=C1; that
is, the difference between the transmit power of the commu-
nication terminal and the received signal strength of the com-
munication terminal is a constant. If this constant is obtained
according to the current transmit power of the communication
terminal and the threshold value of the received signal
strength of the communication terminal, and the lowest trans-
mit power of the communication terminal can be obtained by
adding the constant to the actual received signal strength of
the communication terminal. Embodiment 1: The rated trans-
mit power of a certain mobile phone that is configured with
the method in this embodiment of the present invention is
initially set to 17 dBm. It is assumed that this mobile phone
establishes connection with a wireless network access point
by using the 17 dBm transmit power, the actual received
signal strength of the communication terminal acquired by
the mobile phone is —-62 dBm, the wireless network service
type and modulation manner that are acquired by the mobile
phone include a data rate of 6 Mbps and an OFDM (Orthogo-
nal Frequency Division Multiplexing, orthogonal frequency
division multiplexing; a multicarrier modulation manner)
manner in a 2.4 GHz frequency band. According to the preset
data transmission service type standard (as shown in FIG. 2)
in the mobile phone, it can be determined that the threshold
value of the received signal strength of the mobile phone is
-82 dBm. Then, according to the current transmit power (that
is, 17 dBm) of the mobile phone and the threshold value (that
is, =82 dBm) of the received signal strength of the mobile
phone, the corresponding constant (that is, 17-82=-65) can
be obtained. Then, the lowest transmit power (that is,
62-65=-3 dBm) of the mobile phone can be obtained by
adding the constant (that is, —65) to the actual received signal
strength (that is, -62 dBm) of the mobile phone.

(2) Alternatively, after establishing the connection with the
wireless network access point, acquiring a wireless network
service type and a modulation manner, determining a thresh-
old value of received signal strength of the wireless network
access point according to the wireless network service type
and the modulation manner, and determining the lowest trans-
mit power of the communication terminal according to the
current transmit power of the communication terminal, an air
interface path transmission loss value, and the threshold value
of' the received signal strength of the wireless network access
point;

Specifically, the following takes a WiFi technology wire-
less network as an example to describe the principle of deter-
mining the lowest transmit power of the communication ter-
minal according to the current transmit power of the
communication terminal, the air interface path transmission
loss value, and the threshold value of the received signal
strength of the wireless network access point:
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For clear and intuitive description, in the following
description,

transmit power of a WiFi network access point (that is,
WiFi AP) is expressed as P_AP;

received signal strength of a WiFi network access point
(that is, WiFi AP) is expressed as RSSI_AP;

transmit power of a WiFi communication terminal (that is,
WiFi STA) is expressed as P_STA;

received signal strength of a WiFi communication terminal
(that is, WiFi STA) is expressed as RSSI_STA.

The receiving and transmitting channels of air interfaces
between the WiFi AP and the WiFi STA are reciprocal. There-
fore, air interface path transmission loss in a transmission
process is the same. If PATH_LLOSS is used to express an air
interface path transmission loss value, then:

P_STA=RSSI_AP+PATH_LOSS;

Two equations in a current status and lowest power con-
sumption can be drawn:

P_STA (current)=RSSI_AP (current)+PATH_LOSS (1);

P_STA (lowest transmit power of the communication
terminal)=RSSI_AP (threshold value of received
signal strength of the wireless network access

point)+PATH_LOSS @

The air interface path transmission loss value in the same
communication environment is certain. Therefore:

P_STA (current)-P_STA (lowest transmit power of the
communication terminal)=RSSI_AP (current)-RSSI_AP
(threshold value of the received signal strength of the wireless
network access point); that is to say, when the current
received signal strength of the wireless network access point
is adjusted to be the threshold value of the received signal
strength of the wireless network access point, the current
transmit power of the communication terminal is also
adjusted to be the lowest transmit power of the communica-
tion terminal; further, to obtain the lowest transmit power of
the communication terminal, the difference between the cur-
rent received signal strength of the wireless network access
point and the threshold value of the received signal strength of
the wireless network access point needs to be obtained, and
then the difference is subtracted from the current transmit
power of the communication terminal. Embodiment 2: The
rated transmit power of a certain mobile phone that is config-
ured with the method in this embodiment is initially set to 100
mW (20 dBm). It is assumed that after this mobile phone
establishes connection with a wireless network access point
by using the 20 dBm transmit power, an acquired wireless
network service type and modulation manner include a data
rate of 48 Mbps and a DSSS-OFDM (Direct Sequence Spread
Spectrum, direct sequence spread spectrum; a spread spec-
trum communication technology) manner in a 2.4 GHz fre-
quency band. Then, according to the preset data transmission
service type standard (as shown in FIG. 2) in the mobile
phone, it can be determined that the threshold value of the
received signal strength of the wireless network access point
is =66 dBm. Then, according to the current transmit power
(that is, 20 dBm) of the mobile phone and the air interface
path transmission loss value (for example, it can be =76 dBm)
of'the mobile phone, the current received signal strength (that
is, =56 dBm) of the wireless network access point can be
determined. Then, according to the current received signal
strength (that is, -56 dBm) of the wireless network access
point and the threshold value (that is, =66 dBm) of the
received signal strength of the wireless network access point,
the difference (that is, 10 dBm) between the two can be
obtained. Then, the lowest transmit power (thatis, 10 dBm) of
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the mobile phone can be obtained by subtracting the differ-
ence (that is, 10 dBm) from the current transmit power (that
is, 20 dBm) of the mobile phone.

Further, the manner for acquiring the air interface path
transmission loss value can include:

(1) acquiring the air interface path transmission loss value
through a real-time measurement manner.

Further, the lowest transmit power of the communication
terminal can be obtained by acquiring the air interface path
transmission loss value through the real-time measurement
manner; for example, according to the air interface path trans-
mission loss value (for example, it may be —76 dBm) acquired
through the real-time measurement manner, and the current
transmit power (that is, 20 dBm) of the mobile phone, the
current received signal strength (that is, =56 dBm) of the
wireless network access point can be determined. Then, a
difference (that is, 10 dBm) is obtained by subtracting the
threshold value (that is, —66 dBm) of the received signal
strength of the wireless network access point from the current
received signal strength (that is, —56 dBm) of the wireless
network access point. Then, the lowest transmit power (that
is, 10 dBm) of the communication terminal can be obtained
by subtracting the difference (that is, 10 dBm) from the cur-
rent transmit power (that is, 20 dBm) of the mobile phone.

(2) alternatively, acquiring a preset air interface path trans-
mission loss value;

Further, according to the preset air interface path transmis-
sion loss value acquired, the lowest transmit power of the
communication terminal can be obtained; for example,
according to the acquired preset air interface path transmis-
sion loss value (for example, it may be =76 dBm) of the
mobile phone and the current transmit power (that is, 20 dBm)
of'the mobile phone, the current received signal strength (that
is, =56 dBm) of the wireless network access point can be
determined. Then, a difference (that is, 10 dBm) is obtained
by subtracting the threshold value (that is, —66 dBm) of the
received signal strength of the wireless network access point
from the current received signal strength (that is, =56 dBm) of
the wireless network access point. Then, the lowest transmit
power (thatis, 10 dBm) of the communication terminal can be
obtained by subtracting the difference (that is, 10 dBm) from
the current transmit power (that is, —20 dBm) of the mobile
phone.

(3) alternatively, acquiring communication environment
information between the wireless network access point and
the communication terminal, and determining the corre-
sponding air interface path transmission loss value according
to the communication environment information and preset air
interface path transmission loss information corresponding to
different communication environment information; where
the corresponding communication environment information
may include information of the distance between the wireless
network access point and the communication terminal, and
relevant information that affects air interface path transmis-
sion loss, for example, whether an obstacle exists between the
wireless network access point and the communication termi-
nal;

Further, according to the determined air interface path
transmission loss value, the lowest transmit power of the
communication terminal can be obtained; for example,
according to the corresponding air interface path transmis-
sion loss value (for example, it may be —76 dBm) determined
according to the acquired information of the distance (for
example, the distance may be 20 m) between the wireless
network access point and the communication terminal and the
preset air interface path transmission loss information that is
corresponding to the different communication environment
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information (that is, the distance is 20 m), and the current
transmit power (that is, 20 dBm) of the mobile phone, the
current received signal strength (that is, =56 dBm) of the
wireless network access point can be determined. Then, a
difference (that is, 10 dBm) is obtained by subtracting the
threshold value (that is, —66 dBm) of the received signal
strength of the wireless network access point from the current
received signal strength (that is, —56 dBm) of the wireless
network access point. Then, the lowest transmit power (that
is, 10 dBm) of the communication terminal can be obtained
by subtracting the difference (that is, 10 dBm) from the cur-
rent transmit power (that is, 20 dBm) of the mobile phone.

Step 12: Adjust and determine the transmit power of the
communication terminal according to the lowest transmit
power, to reduce the transmit power of the communication
terminal and ensure that the communication terminal can
normally perform a communication service.

For example, the process of adjusting and determining the
transmit power of the communication terminal according to
the lowest transmit power can correspondingly include:

determining whether the lowest transmit power acquired in
step 11 is lower than the current transmit power of the com-
munication terminal; if yes, reducing the transmit power of
the communication terminal according to a preset step length
until the transmit power of the communication terminal is
equal to the lowest transmit power, or quality ofa current data
transmission service meets a preset requirement; if not, not
adjusting the transmit power of the communication terminal;

Specifically, when the lowest transmit power acquired in
step 11 is lower than the current transmit power of the com-
munication terminal, any one of the following two solutions
can be used for processing:

(1) Reduce the transmit power of the communication ter-
minal according to the preset step length, and detect the
quality of the data transmission service; if the detected quality
of'the data transmission service is lower than a preset security
value that is for ensuring normal running of the data trans-
mission service, stop reducing the transmit power of the com-
munication terminal, and adjust the transmit power to a criti-
cal value that is before the quality of the data transmission
service is degraded; if the detected quality of the data trans-
mission service is not lower than a preset security value that is
for ensuring normal running of the data transmission service,
determine whether the transmit power of the communication
terminal is equal to the lowest transmit power acquired in step
11. If yes, stop reducing the transmit power of the communi-
cation terminal to complete adjustment of the transmit power
ofthe communication terminal; otherwise, continue to reduce
the transmit power of the communication terminal according
to the preset step length until the quality of the data transmis-
sion service is lower than the preset security value that is for
ensuring normal running of the data transmission service or
the transmit power of the communication terminal is equal to
the lowest transmit power acquired in step 11. The corre-
sponding criteria for determining the quality of the data trans-
mission service may be a service quality indicator PER
(Packet Error Rate, packet error rate). Corresponding to
Embodiment 1: According to the lowest transmit power (that
is, =3 dBm) acquired in step 11, it can be determined that it is
lower than the current transmit power (thatis, 17 dBm) of the
mobile phone. Then, the transmit power of the mobile phone
is reduced according to a preset step length (for example, it
may be 0.5 dB), and the quality of the data transmission
service is detected. Until the transmit power of the mobile
phone is reduced to be 2.5 dBm and the detected quality of
the data transmission service is lower than a preset security
value that is for ensuring normal running of the data trans-
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mission service, the reducing the transmit power of the
mobile phone is stopped and the transmit power is adjusted to
a critical value (that is, =2 dBm) that is before the quality of
the data transmission service is degraded, to complete adjust-
ment of the transmit power of the mobile phone. Correspond-
ing to Embodiment 2: According to the lowest transmit power
(that is, 10 dBm) acquired in step 11, it can be determined that
it is lower than the current transmit power (that is, 20 dBm) of
the mobile phone. Then, the transmit power of the mobile
phone is reduced according to a preset step length (for
example, it may be 0.5 dB), and the quality of the data trans-
mission service is detected. Until the transmit power of the
mobile phone is reduced to be equal to the lowest transmit
power (thatis, 10 dBm) acquired in step 11, it is not found that
the detected quality of the data transmission service is lower
than a preset security value that is for ensuring normal run-
ning of the data transmission service. In this case, the transmit
power at this time is used as a critical value that is before the
quality of the data transmission service is degraded, and the
reducing the transmit power of the mobile phone is stopped,
to complete adjustment of the transmit power of the mobile
phone.

(2) Alternatively, acquire and save the quality of the current
data transmission service, reduce the transmit power of the
communication terminal according to a preset step length,
and then detect the quality of the data transmission service
again; compare the quality of the data transmission service
that is detected again with the quality of the data transmission
service that is saved previously; if the quality of the data
transmission service is degraded to a certain extent, stop
reducing the transmit power of the communication terminal,
and adjust the transmit power to a critical value that is before
the quality of the data transmission service is degraded; if the
quality of the data transmission service is not degraded, deter-
mine whether the transmit power of the communication ter-
minal is equal to the lowest transmit power acquired in step
11. If yes, stop reducing the transmit power of the communi-
cation terminal, to complete adjustment of the transmit power
ofthe communication terminal; otherwise, continue to reduce
the transmit power of the communication terminal according
to the preset step length until the quality of the data transmis-
sion service reaches the critical value that is before the quality
of the data transmission service is degraded or the transmit
power of the communication terminal is equal to the lowest
transmit power acquired in step 11. The corresponding crite-
ria for determining the quality of the data transmission ser-
vice may be a service quality indicator PER (Packet Error
Rate, packet error rate). Corresponding to Embodiment 1:
According to the lowest transmit power (that is, -3 dBm)
acquired in step 11, it can be determined that it is lower than
the current transmit power (that is, 17 dBm) of the mobile
phone. Then, the quality of the current data transmission
service is first acquired and saved, the transmit power of the
mobile phone is reduced according to a preset step length (for
example, it may be 0.5 dB), and the quality of the data trans-
mission service is detected again. Until the transmit power of
the mobile phone is reduced to be —2.5 dBm and it is found
that the quality of the data transmission service detected again
is lower than the previously saved quality of the data trans-
mission service, that is, the quality of the data transmission
service is degraded to a certain extent, the reducing the trans-
mit power of the mobile phone is stopped and the transmit
power is adjusted to a critical value (that is, -2 dBm) that is
before the quality of the data transmission service is
degraded, to complete adjustment of the transmit power of the
mobile phone. Corresponding to Embodiment 2: According
to the lowest transmit power (that is, 10 dBm) acquired in step
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11, it can be determined that it is lower than the current
transmit power (that is, 20 dBm) of the mobile phone. Then,
the quality of the current data transmission service is acquired
and saved first, the transmit power of the mobile phone is
reduced according to a preset step length (for example, it may
be 0.5 dB), and the quality of the data transmission service is
detected again. Until the transmit power of the mobile phone
is reduced to be equal to the lowest transmit power (that is, 10
dBm) acquired in step 11, the quality of the data transmission
service detected again is not found lower than the previously
saved quality of the data transmission service. In this case, the
transmit power at this time is used as a critical value that is
before the quality of the data transmission service is
degraded, and the reducing the transmit power of the mobile
phone is stopped, to complete adjustment of the transmit
power of the mobile phone.

To make the purpose, technical solutions, and advantages
of the present invention much clearer, the following further
describes the embodiments of the present invention in detail
with reference to the embodiments and corresponding
accompanying drawings.

As shown in FIG. 2 and FIG. 3, the following illustrates the
technical solutions provided in an embodiment of the present
invention by taking a certain mobile phone that is configured
with a method in this embodiment and has a WiFi function. If
the initial transmit power of the mobile phone is 17 dBm, the
specific implementation process of the solutions can include
the following steps:

Step 31: Establish connection with a wireless network
access point to acquire actual received signal strength of the
communication terminal, a wireless network service type,
and a modulation manner.

Specifically, the mobile phone establishes the connection
with the wireless network access point by using the 17 dBm
rated power. The actual received signal strength of the com-
munication terminal acquired by the mobile phone is -62
dBm. The wireless network service type and modulation
manner that are acquired by the mobile phone include a data
rate of 6 Mbps, and an OFDM manner in a 2.4 GHz frequency
band.

Step 32: Determine a threshold value of received signal
strength of the communication terminal according to the
wireless network service type and modulation manner.

Specifically, according to the wireless network service type
and modulation manner acquired in step 31, that is, the data
rate being 6 Mbps and the modulation manner being OFDM
in 2.4 GHz frequency band, and according to wireless net-
work device performance information (as shown in FIG. 2)
preset in the mobile phone, the threshold value of the received
signal strength of the mobile phone can be determined as —82
dBm.

Step 33: Determine the lowest transmit power of the com-
munication terminal according to the current transmit power
of the communication terminal, the actual received signal
strength of the communication terminal, and the threshold
value of the received signal strength of the communication
terminal.

Specifically, according to the current transmit power (that
is, 17 dBm) of the mobile phone and the threshold value (that
is, =82 dBm) of the received signal strength of the mobile
phone, a corresponding constant (that is, 17-82=-65) can be
obtained. Then, by adding the constant (that is, —-65) to the
actual received signal strength (that is, -62 dBm) of the
mobile phone, the lowest transmit power (that is, 62-65=-3
dBm) of the mobile phone can be obtained.
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Step 34: Determine whether the lowest transmit power is
lower than the current transmit power of the communication
terminal; if yes, execute step 35; otherwise, end the process.

Specifically, according to the lowest transmit power being
-3 dBm acquired in step 33, and the current transmit power
being 17 dBm of the mobile phone, it can be determined that
the lowest transmit power (that is, -3 dBm) is lower than the
current transmit power (that is, 17 dBm) of the mobile phone.
Then, execute step 35.

Step 35: Determine whether the quality of a current data
transmission service meets a requirement of the current ongo-
ing service; if yes, execute step 36; otherwise, stop reducing
the transmit power of the mobile phone, and adjust the trans-
mit power to a critical value before degradation of the quality
of the data transmission service.

Specifically, during first execution, the quality of the cur-
rent data transmission service meets the requirement of the
current ongoing service, and execute step 36; during second
execution, the quality of the current data transmission service
meets the requirement of the current ongoing service, and
execute step 36; during third execution, the quality of the
current data transmission service meets the requirement of
the current ongoing service, and execute step 36; the rest can
be deduced by analogy; until the transmit power of the mobile
phone is reduced to be —-2.5 dBm, the quality of the current
data transmission service does not meet the requirement of
the current ongoing service, the reducing the transmit power
of the mobile phone is stopped, and the transmit power is
adjusted to a critical value (that is, -2 dBm) that is before the
quality of the data transmission service is degraded, to com-
plete adjustment of the transmit power of the mobile phone.

Step 36: Reduce the transmit power of the communication
terminal according to the preset step length.

Specifically, during the first execution, the transmit power
of the mobile phone is reduced according to the preset step
length (that is, 0.5 dB), and the current transmit power of the
mobile phone is 16.5 dBm; during the second execution, the
transmit power of the mobile phone is reduced according to
the preset step length (that is, 0.5 dB), and the current transmit
power of the mobile phone is 16 dBm; during the third execu-
tion, the transmit power of the mobile phone is reduced
according to the preset step length (that is, 0.5 dB), and the
current transmit power of the mobile phone is 15.5 dBm; the
rest can be deduced by analogy.

Step 37: Determine whether the transmit power of the
communication terminal is equal to the lowest transmit
power; if yes, stop reducing the transmit power of the mobile
phone and end the process, to complete adjustment of the
transmit power; otherwise, execute step 35.

Specifically, during the first execution, the transmit power
of the communication terminal is 16.5 dBm, the lowest trans-
mit power is =3 dBm, it can be determined that the transmit
power of the communication terminal is not equal to the
lowest transmit power, and step 35 is executed; during the
second execution, the transmit power of the communication
terminal is 16 dBm, the lowest transmit power is -3 dBm, it
can be determined that the transmit power of the communi-
cation terminal is not equal to the lowest transmit power, and
step 35 is executed; during the third execution, the transmit
power of the communication terminal is 15.5 dBm, the lowest
transmit power is -3 dBm, it can be determined that the
transmit power of the communication terminal is not equal to
the lowest transmit power, and step 35 is executed; the rest can
be deduced by analogy.

With implementation of the embodiments of the present
invention, the communication terminal can automatically
adjust the transmit power of the communication terminal



US 9,179,417 B2

11

without affecting normal service applications, and without
the need of modifying the wireless network access point, and
network disconnection may not occur during the adjustment
process. It can be seen that, according to the embodiments of
the present invention, not only power consumption can be
saved and the standby duration of the mobile phone can be
extended, but also radiation to human body can be reduced.

Those skilled in the art can understand that all or part of the
steps in the method embodiments can be completed by a
program instructing relevant hardware. The program can be
stored in a storage medium that can be read by a computer.
During execution, the program executes the steps of the pre-
ceding method. The storage medium includes all types of
media, such as ROM, RAM, magnetic disk, and compact
disk, which can store program codes.

An embodiment of the present invention further provides
an apparatus for wireless network connection. FIG. 4 shows
its specific implementation structure. The apparatus can spe-
cifically include:

a lowest transmit power acquiring unit 401, configured to
acquire lowest transmit power of a communication terminal
that establishes connection with a wireless network access
point, where the lowest transmit power is minimum transmit
power that can ensure connection and communication
between the communication terminal and the wireless net-
work access point;

Specifically, as shown in FIG. 5, the lowest transmit power
acquiring unit 401 provided in this embodiment of the present
invention can include:

(1) a first lowest transmit power acquiring unit 4011, con-
figured to: after the connection with the wireless network
access point is established, acquire actual received signal
strength, a wireless network service type, and a modulation
manner of the communication terminal, determine a thresh-
old value of received signal strength of the communication
terminal according to the wireless network service type and
modulation manner, and determine the lowest transmit power
of'the communication terminal according to the current trans-
mit power of the communication terminal, the actual received
signal strength of the communication terminal, and the
threshold value of the received signal strength of the commu-
nication terminal;

for example, the corresponding first lowest transmit power
acquiring unit 4011 can be configured to obtain a constant
according to the current transmit power of the communication
terminal and the determined threshold value of the received
signal strength ofthe communication terminal, and obtain the
lowest transmit power of the communication terminal by
adding the constant to the acquired actual received signal
strength of the communication terminal;

(2) alternatively, a second lowest transmit power acquiring
unit 4012, configured to: after the connection with the wire-
less network access point is established, acquire a wireless
network service type and a modulation manner, determine a
threshold value of received signal strength of the wireless
network access point according to the wireless network ser-
vice type and modulation manner, and determine the lowest
transmit power of the communication terminal according to
the current transmit power of the communication terminal, an
air interface path transmission loss value, and the threshold
value of the received signal strength of the wireless network
access point;

For example, the corresponding second lowest transmit
power acquiring unit 4012 can be configured to obtain the
current received signal strength of the wireless network
access point according to the current transmit power of the
communication terminal and the air interface path transmis-
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sion loss value, obtain a difference between the current
received signal strength of the corresponding wireless net-
work access point and the determined threshold value of the
received signal strength of the wireless network access point,
and obtain the lowest transmit power of the communication
terminal by subtracting the difference from the current trans-
mit power of the communication terminal.

Further, also as shown in FIG. 6, the second lowest transmit
power acquiring unit 4012 provided in this embodiment of the
present invention can specifically include:

(1) a first loss value acquiring unit 40121, configured to
acquire the air interface path transmission loss value through
a real-time measurement manner;

(2) alternatively, a second loss value acquiring unit 40122,
configured to acquire a preset air interface path transmission
loss value;

(3) alternatively, a third loss value acquiring unit 40123,
configured to acquire communication environment informa-
tion between the wireless network access point and the com-
munication terminal, and determine the corresponding air
interface path transmission loss value according to the com-
munication environment information and preset air interface
path transmission loss information corresponding to different
communication environment information; and

a transmit power adjusting unit 402, configured to adjust
and determine the transmit power of the communication ter-
minal according to the lowest transmit power acquired by the
lowest transmit power acquiring unit 401;

Specifically, also as shown in FIG. 5, the transmit power
adjusting unit 402 provided in the embodiment of the present
invention can include:

(1) a transmit power determining unit 4021, configured to
compare the lowest transmit power acquired by the lowest
transmit power acquiring unit 401 with the current transmit
power of the communication terminal;

for example, the corresponding transmit power determin-
ing unit 4021 can be configured to compare the lowest trans-
mit power acquired by the lowest transmit power acquiring
unit 401 with the current transmit power of the communica-
tion terminal; if the lowest transmit power is not lower than
the current transmit power of the communication terminal,
end the process without the need of adjusting the transmit
power of the communication terminal; otherwise, a transmit
power reducing unit 4022 adjusts the current transmit power
of the communication terminal; and

(2) the transmit power reducing unit 4022, configured to:
when a determination result of the transmit power determin-
ing unit 4021 is that the lowest transmit power is lower than
the current transmit power of the communication terminal,
reduce the transmit power of the communication terminal
according to a preset step length until the transmit power of
the communication terminal is equal to the lowest transmit
power acquired by lowest transmit power acquiring unit 401
or quality of'a current data transmission service meets a preset
requirement.

An embodiment of the present invention further provides a
communication terminal, and the apparatus for wireless net-
work connection shown in any one of FIG. 4 to FIG. 6 is
disposed on the communication terminal.

With the implementation of the apparatus embodiment, the
communication terminal can automatically adjust the trans-
mit power for communication without making any modifica-
tion to the wireless network access point, so that not only
power consumption is saved and the standby duration of the
mobile phone is extended, but also radiation to human body is
reduced, and convenient use by users is achieved.
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Those skilled in the art can understand that all or part of the
steps in the preceding method in the embodiments can be
implemented by a program instructing relevant hardware.
The program can be stored in a storage medium that can be
read by a computer. When the program is executed, processes
in the methods provided in the embodiments can be included.
The storage medium can be magnetic disk, compact disk,
read-only memory (Read-Only Memory, ROM), or random
access memory (Random Access Memory, RAM).

The above descriptions are merely about exemplary
embodiments of the present invention. However, the protec-
tion scope of the present invention is not limited thereto.
Modifications or replacements readily thought of by persons
skilled in the prior art within the technical scope disclosed by
the present invention should fall within the protection scope
of the present invention. Therefore, the protection scope of
the present invention is subject to the appended claims.

What is claimed is:

1. A method for wireless network connection, comprising:

acquiring by a communication terminal, the lowest trans-

mit power of the communication terminal that estab-
lishes a connection with a wireless network access point,
wherein the lowest transmit power is the minimum
transmit power that ensures communication between the
communication terminal and the wireless network
access point;

adjusting and determining by the communication terminal,

transmit power of the communication terminal accord-
ing to the acquired lowest transmit power.

2. The method according to claim 1, wherein the acquiring
of the lowest transmit power of the communication terminal
that establishes the connection with the wireless network
access point comprises:

after the communication terminal establishing the connec-

tion with the wireless network access point, the commu-

nication terminal performing one of:

acquiring actual received signal strength, a wireless net-
work service type, and a modulation manner of the
communication terminal, determining a threshold
value of received signal strength of the communica-
tion terminal according to the wireless network ser-
vice type and modulation manner, and determining
the lowest transmit power of the communication ter-
minal according to current transmit power of the com-
munication terminal, the actual received signal
strength of the communication terminal, and the
threshold value of the received signal strength of the
communication terminal; or

acquiring a wireless network service type and a modu-
lation manner, determining a threshold value of
received signal strength of the wireless network
access point according to the wireless network service
type and modulation manner, and determining the
lowest transmit power of the communication terminal
according to current transmit power of the communi-
cation terminal, an air interface path transmission loss
value, and the threshold value of the received signal
strength of the wireless network access point.

3. The method according to claim 2, wherein a manner for
acquiring the air interface path transmission loss value, com-
prises the communication terminal performing one of:

acquiring the air interface path transmission loss value

through a real-time measurement manner;

acquiring a preset air interface path transmission loss

value; or

acquiring communication environment information

between the wireless network access point and the com-
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munication terminal, and determining a corresponding
air interface path transmission loss value according to
the communication environment information and preset
air interface path transmission loss information corre-
sponding to different communication environment
information.

4. The method according to claim 1, wherein the adjusting
and determining of the transmit power of the communication
terminal according to the lowest transmit power, comprises
the communication terminal performing:

when the lowest transmit power is lower than the current
transmit power of the communication terminal, reduc-
ing transmit power of the communication terminal
according to a preset step length until the transmit power
of the communication terminal is equal to the lowest
transmit power or quality of a current data transmission
service meets a preset requirement.

5. An apparatus comprised in a communication terminal

for wireless network connection, comprising:

a lowest transmit power acquiring unit, configured to
acquire the lowest transmit power of the communication
terminal that establishes connection with a wireless net-
work access point, wherein the lowest transmit power is
the minimum transmit power that ensures connection
and communication between the communication termi-
nal and the wireless network access point; and

a transmit power adjusting unit, configured to adjust and
determine transmit power of the communication termi-
nal according to the acquired lowest transmit power.

6. The apparatus according to claim 5, wherein the lowest

transmit power acquiring unit comprises one or both of:

a first lowest transmit power acquiring unit, configured to:
after the connection with the wireless network access
point is established, acquire actual received signal
strength, a wireless network service type, and a modu-
lation manner of the communication terminal, deter-
mine a threshold value of received signal strength of the
communication terminal according to the wireless net-
work service type and modulation manner, and deter-
mine the lowest transmit power of the communication
terminal according to current transmit power of the com-
munication terminal, the actual received signal strength
of the communication terminal, and the threshold value
of the received signal strength of the communication
terminal; and

a second lowest transmit power acquiring unit, configured
to: after the connection with the wireless network access
point is established, acquire a wireless network service
type and a modulation manner, determine a threshold
value of received signal strength of the wireless network
access point according to the wireless network service
type and modulation manner, and determine the lowest
transmit power of the communication terminal accord-
ing to current transmit power of the communication
terminal, an air interface path transmission loss value,
and the threshold value of the received signal strength of
the wireless network access point.

7. The apparatus according to claim 6, wherein the second
lowest transmit power acquiring unit comprises at least one
of:

a first loss value acquiring unit, configured to acquire the
air interface path transmission loss value through a real-
time measurement manner;

a second loss value acquiring unit, configured to acquire a
preset air interface path transmission loss value; and

a third loss value acquiring unit, configured to acquire
communication environment information between the
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wireless network access point and the communication
terminal, and determine a corresponding air interface
path transmission loss value according to the communi-
cation environment information and preset air interface
path transmission loss information corresponding to dif- 5
ferent communication environment information.

8. The apparatus according to claim 5, wherein the transmit

power adjusting unit comprises:

a transmit power determining unit, configured to compare
the lowest transmit power acquired by the lowest trans- 10
mit power acquiring unit with the current transmit power
of the communication terminal; and

a transmit power reducing unit, configured to: when a
determination result of the transmit power determining
unit is that the lowest transmit power is lower than the 15
current transmit power of the communication terminal,
reduce transmit power of the communication terminal
according to a preset step length until the transmit power
of the communication terminal is equal to the lowest
transmit power acquired by lowest transmit power 20
acquiring unit or quality of a current data transmission
service meets a preset requirement.
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